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/N SAFETY INSTRUCTION

"NOTIICE", "CAUTION" and "WARNING" notices appear throughout this manual. It is the
responsibility of the installer of the equipment to read, understand and follow these no-

tices. If you have any questions regarding these safety instructions, please contact a
FURUNO agent or dealer.

This notice indicates a potentiaily

hazardous situation which, if not
avoided, could result in death or

serious injury.

This notice indicates a potentially

hazardous situation which, if not
CA U TI 0 N avoided, could result in minor or

moderate injury or property damage.

This notice indicates an unsafe

. practice which, if not avoided,
N TI E could result in property damage or

equipment malfunction.




A WARNING

Hazardous voltage.
Can shock, bum, or cause
death.

Only qualified personnel
should work in the unit.

Tum off the power at the
ship's mains switchboard
before beginning the
installation. Post a warming
sign near the switchboard
to ensure the power will not
be applied while the radar
system is being installed.

Electrical shock, fire,
serious injury or death can
result if the power is not
turned off, or is applied
while the equipment is
being installed.

/A CAUTION

Ground both the display
unit and the antenna unit.

Ungrounded equipment can
give off or receive interference
or cause electrical shock.

Confirm that the power supply voltage
is compatible with the voltage rating
of the equipment.

Connection to the wrong power supply can
cause fire or equipment damage. The
voltage rating appears on the label at the
rear of the display unit.

Use only the supplied power cable.

Use of other power cables (particularly
cables whose diameter is smaller than
the supplied cable) can cause fire or
short circuit.

Use the correct fuse.

Use of a wrong fuse can cause fire or
equipment damage.




NOTICE

The installation must be done by a
FURUNO representative or suitably
qualified radar technician.

Authorities require this.

The mounting location must satisfy the
following conditions:

+ Useable temperature: -15°C to 55°C
« Out of direct sunlight

« Away from air conditioner vents

» Well ventilated

Observe the compass safe distances to
prevent deviation of a magnetic
compass.

Standard compass Steering compass

Display
Unit 1.2m 0.9m

FR-2110 | FR-212¢ | FR-2110 | FR-2120
Scanner

Unit

1.5m 41m 0.8m 25m

Keep magnets and magnetic fields
away from the equipment.

Magnetic fields will distort the picture and
can cause equipment malfunction. Be sure
the unit is well away from equipment
which gives off magnetic fields

{speaker, power transformer, etc.).
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Settings According to Class
and Flag of Vessel

Overview A DIP switch and a menu setting enable the setting up of this
radar according to class and flag of vessel. Be sure to set them
accordingly.

Merchant vessel or The menus differ between merchant and fishing vessels. The

fishing vessel menu type is set by DIP switch S1 #2 on the SPU Board SPU-
9111,

DIP | Merchant | Fishing
Switch | Vessel Vessel
S1 #2 OFF ON
Vessel’s flag The specifications for radars differ among nations. The specifi-

cations are set on the INITIAL SETTING 2 menu.

INITIAL Types to be
SETTING 2 menu selected
3TYPE R : Regular

N : Netherland
G : German




UNIT INSTALLATION

Scanner Unit Installation

Overview

Before beginning
the installation...

Siting
considerations

The scanner unit consists of the scanner radiator and the scan-
ner unit chassis. They are packed separately to prevent damage
during shipment. Assemble them, and then mount them on the
scanner unit mast.

Please read the following installation precautions.

Installation of the scanner unit is dangerous. Always use
proper safety equipment such as safety helmet and safety belt
when working on the scanner unit mast.

To hoist the scanner unit to the mounting location, attach a
rope or chain to the lifting fixtures on the chassis, DO NOT
LIFT THE SCANNER UNIT BY THE RADIATOR.

If exposed hardware is to be painted, after installation, be
sure no paint contacts the radiator.

Secure sufficient mounting space for the scanner unit to
prevent injury to the installing technician by falling.

The scanner unit is generally installed above the keel line on top
of the wheelhouse or on an appropriate platform on the scanner
unit mast. When selecting a mounting location, consider the
following points.

No funnel, mast or derrick should be within the vertical
beamwidth of the scanner (XN2/3, 25°, XN3A/4A, 20°) in the
bow direction, especially zero degrees *five degrees, to pre-
vent blind sectors and false echoes on the radar picture.
Fumes from the funnel or other exhaust vent can adversely
affect performance and hot gas can distort the radiator por-
tion. The scanner unit must not be mounted in a place where
the temperature may exceed 70°C.

Locate the unit well away from the aerial of a radiotelephone
or navigation receiver; separation of more than 2 meters is
recommended.

Leave sufficient space around the unit for maintenance and
servicing. See the scanner unit outline drawing for recom-
mended space.



Compass safe
distances

Assembling

A magnetic compass will be affected if placed to close to the
scanner unit, Table 1-1 gives the minimum recommended safe
separation distances.

Table 1-1 Scanner unit compass safe distances

Compass| FR-2110 FR-2120
Standard i5m 4.1m
Steering 0.8 m 25m

The numbers in parentheses refer to the parts numbers in the
scanner unit assembling drawing.

Radiator type XN2 (123 cm), XN3 (200 cm)

Refer to the scanner unit assembling drawing on page D-9.

1) Insert the O-ring (1) into the O-ring groove of the radiator
flange of the rotary joint. Fix the feeder waveguide with hex.
bolts (2), and washers ((3), XIN2 and (4), XN2).

2) Loosely fasten the antenna radiator to the radiator bracket
with hex. bolts (5) and (8), spring washers ((6), XN2), flat
washers (7) and (9), spring washers (10), and hex. nuts (11).

3) Insert the O-ring (1) into the O-ring groove of the flange
section of the feeder waveguide. Fix the feeder waveguide
with hex. bolts (2), and washers ((3), XN2 and (4), XN2).

4) FOR THE XNB3, fix the feeder waveguide at the bottom of
the antenna radiator with the W/G (waveguide) clamp (13),
W/G gasket (14), and hex. bolts (12).

5) Securely fasten the antenna radiator to the radiator bracket.



Scanner Unit Installation

Radiator type XN3A (200 cm), XN4A (240 cm)

Refer to the scanner unit assembling drawing on page D-10.

1) Insert the O-ring (1) into the O-ring groove of the radiator
flange of the rotary joint. Fix the feeder waveguide with hex.
bolts (2).

2) Loosely fasten the antenna radiator to the radiator bracket
with hex. bolts (3) and (6), flat washers (5) and (7), spring
washers (4) and (8), and hex. nuts (9).

3) Insert the O-ring (1) into the O-ring groove of the flange
section of the feeder waveguide. Fix the feeder waveguide
with hex. bolts (2).

4) Fix the feeder waveguide at the bottom of the antenna
radiator with the W/G clamp (13), W/G gasket (14), hex.
bolts (10), flat washers (12), and spring washers (11).

5) Securely fasten the antenna radiator to the radiator bracket.

[ HOW TO APPLY SILICONE SEALANT TO FLANGE
SECTION OF FEEDER WAVEGUIDE

® Be sure silicone sealant does not enter O-ring choke
groove.

® Before applying silicone sealant be sure the surface of
the waveguide flange is clean. Evenly coat the wavegu-
ide flange with the sealant as illustrated below. Apply
just enough sealant so it just cozes out when the bolts
are tightened. Over application may leak the sealant
into the choke groove and waveguide.

=4
o
(7]
~
)

Apply silicone sealan
- ;

S~ Oring

Choke
Groove

OrTing

Apply silicone
sealant here.

Figure 1-1 How to apply silicone sealant to the waveguide
| flange




Scanner Unit Installation

Mounting

Refer to the scanner unit outline drawings on page D-5, D-6
(FR-2110) or D-7, D-8 (FR-2120).

1)

2)
3)

4)

)

6)

Drill four bolt holes (15 mm diameter) and one cable entry
hole (50 mm diameter approximately) in the radar mast
platform or the deck.

Lay the rubber mat (supplied) on the mounting location.

Place the scanner unit on the rubber mat and orient it so the
bow mark (A) on its base is facing the ship’s bow.

B NOTE: To hoist the scanner unit to the mounting location,
attach a rope or chain to the lifting fixtures on the chassis.
DO NOT LIFT THE SCANNER UNIT BY THE RADIA-
TOR.

Fasten the scanner unit with M12 X 60 bolts, nuts, flat
washers and seal washers. Refer to figure on the next page.

Establish the ground. Use M6 X 25 bolt, nut, flat washer and
ground wire. The location of the ground should be within
300 mm from the ground terminal on the scanner unit.

Then, connect the ground wire to the ground terminal on the
scanner unit. Refer to the figure on the next page.

Coat the ground point and the ground terminal with silicone
sealant (supplied) to prevent electrolytic corrosion.



Scanner Unit Instaliation

Guidelines for ® The scanner unit is made of cast aluminum. To prevent
installation electrolytic corrosion, mount the unit with the rubber mat
and seal washers (both parts supplied).
® Ground the scanner unit as illustrated below.

Lifting Fixture (2)

) ‘ 1T T ¥ Hex Bolt

. Flat Washer
NN NNNNNY
Ground Wire Y| _ Flat Washer

Pass rope i W,
through hole. : pring Washer
. Coat with OR Hex Nut
silicone sealan A=
el e
Ground Wire f:- 2\ Hex Nut
AR =-~Spring Washer;
T Flat Washer
e - Hex Nut
Weld here.
— -

» Use rubber mat and
seal washer when
fastening scanner unit.

l « Ground point should
be within 300 mm of
ground terminal on
scanner unit.
(Hardware for ground
system supplied.)

- Ground terminal prefitted on scanner unit.

f ™

Note : Coat with
silicone sealant
after fastening
ground wire.

Ground Wire

‘7//// /7/:-1—-—-— - Scanner Unit

Ground Terminal

Rubber Mat

Figure 1-2 Guidelines for installing the scanner unit



Display Unit and Control Unit Installation

Display Unit and Control Unit Installation

Installation
method

Compass safe
distance

Siting
considerations

The display unit can be mounted on a tabletop or in a console.
The control unit can be separated up to 10 meters from the
display unit (10 meter interconnection cable required, option),

A magnetic compass will be affected if placed to close to the
display unit. Table 1-2 gives the minimum recommended safe
separation distances.

Table 1-2 Display unit compass safe distances

Compass | FR-2110 FR-2120

Standard 1.2 m

Steering 09 m

Locate the display unit in a place where it can be viewed and
operated conveniently. Other points to consider when selecting
a mounting location are as follows.

® The location should be free of water spray.

® The daylight bright type radar display provides excellent
visibility even in direct sunlight. However, locate the unit out
of direct sunlight and away from heat sources because of heat
that can build up inside the cabinet.

® The signal cable between the scanner unit and the display
unit comes supplied in lengths of 15, 20 or 30 meters (100
meters maximum length). Keep this in mind when selecting
the location.

® | cave sufficient space around the unit for maintenance and
servicing. See the display unit outline drawing for recom-
mended space.

® The orientation of the display unit should be so the operator
views the screen while facing the bow. This makes determi-
nation of position much easier.



Dispiay Unit and Contro! Unit Installation

Mounting

Tabletop

1) Unfasten the two M10 bolts at the front of the display unit
to dismount the mounting base from the display unit.

2) For fixing the unit by nuts, bolts and washers, mark mount-
ing holes of 12 mm diameter in the tabletop. (Refer to the
display unit outline drawing for mounting dimensions.)

3) Secure the mounting base to the tabletop by using 9 mm
diameter coach screws, or M10 nuts, bolts and flat washers.

4) Place the display unit on the top of the mounting base and
fasten it with the two bolts removed at step 1.

Console

1} Referring to the display unit outline drawing, mark six
mounting holes of 15 mm diameter and one cable entry hole.

2) Open the lid at the bottom front of the unit. Fix the unit to
the deck with M12 nuts, bolts and washers, or 12 mm diam-
eter coach screws.



WIRING

Scanner Unit Wiring

Handling the The transceiver unit contains the magnetron. The magnetron

transcelver unit will demagnetize if it contacts magnetic material. When dis-
mounting the transceiver, lay it atop non-magnetic material or
lay it on its side, to prevent demagnetization. See Figure 2-1.

Non-magnetic
material (wood,

?/Tre!.nsceiver styrofoam, etc.)
<] Unit rMore than ) )
e : : 5 cm [F Amplifie
NO / Magnetic / |OK /////////@-//
Material (steel, etc.) .

Figure 2-1 How to prevent magnetron demagnetization

Wiring 1) Open the scanner unit cover.

2) Disconnect plugs P801 and P601. Unfasten the transceiver
unit fixing bolts (two on FR-2110; four on FR-2120) to
dismount the transceiver unit from the scanner unit.

PRO1 & P601

Transceiver Transceiver Unit
Unit Fixing Fixing Bolt

Bolt

Transceiver Uni Ground Terminal

Scanner Unit
Chassis

N Photo N¢.2278

Figure 2-2 Transceiver unit



Scanner Unit Wiring

3)

4)

Unfasten the four fixing bolts on the cable gland at the base
of the scanner unit. Remove clamping ring, rubber gasket
and flat washers. See Figure 2-3.

Pass the signal cable through the cable entry hole in the
scanner unit mounting platform. Trim the cable so about 80
cm of it protrudes past the cable gland.

Then, slide the flat washer, rubber gasket, flat washer and
clamping ring onto the cable in that order.

Clamping Ring @8

Rubber Gasket

Signal Cable

N Photo No.640

Figure 2-3 Passing cable gland assembly materials onto signal
cable

3)

6)

7)

8)
9)

Fabricate the signal cable by referring to page 2-5 (RW-
4873) or 2-6 (RW-6895). Then, check cable conductivity.

Referring to Figure 2-7 (RW-4873) or Figure 2-10 (RW-
6895), pass the outer and inner shields between the signal
cable and the clamping ring. Fasten the cable gland.

Connect the signal cable to the terminal board RTB801 by
referring to the interconnection diagram. Leave *“slack” in
the coaxial wire to prevent breakage. See Figure 2-6 or
Figure 2-9.

Referring to Figure 2-11, bind cores with cable ties.

Install the transceiver unit. Connect plugs P801 and P601.
Fasten the shields (inner and outer combined) to the ground
terminal on the transceiver unit. See Figure 2-2.



Scanner Unit Wiring

10) Confirm that all screws are tightened and all wiring is prop-
erly made. Coat waterproofing gasket, bolts and tapping
holes of scanner unit with silicone grease. Close the scanner
unit cover. See Figure 2-12 to confirm that the waterproof-
ing gasket is properly seated.

Tapping Hole

Coat with silicone grease here.

Figure 2-4 Coating scanner unit cover with silicone grease



Scanner Unit Wiring

Fabricating signal cable RW-4873

1) Remove the vinyl sheath by
450 mm.

8 VINYL SHEATH

2) Slide the flat washer, rubber
’ 50
gasket, washer, and clamping 450 mm

ring onto the signal cable. 6:‘

3) Unravel the outer shield to
expose the cores in the outer
layer. Then, unravel the
inner shield to expose the
cores in the inner layer.
Label all inner cores to aid in
later identification.

4) Trim each core (except coax-
ial wire) considering the dis-
tance to their terminals on
the terminal board.

5) Trim the inner and outer
shields leaving 50 cm each.
Combine shields and attach
crimp-on lug FV5.5-4 (blue,
04). E -~ b

6 mm

6) Remove core insulation by 6

mm approximately. Fix
crimp-on lug FV1.25-M3

(red, ¥3) to each core. E !.

7} Fabricate the coaxial wire as Crimpon Lug
shown in Figure 2-6. Make FV1.25M3

the length 10 mm longer than (Red, ¢ 3)
the shield to prevent wire

strain. Attach crimp-on lug . ‘

FVD1.25-3 (red, 63). Figure 2-5 Fabricating signal

cable RW-4873
Clamping Ring '

le——75 mm—>]

2C-2v

I-(-SO mm>| I-(—S mm

ﬁéﬂﬂd 4 UMES £ Washor —
45 mm__/eye here. I ) '

Crimpon Lug )
5 (19FVD1.253 Crimpon Lug
T (Red, ¢ 3) Rubber Gasket FV5.54
% ' (Blue, ¢ 4)
Crimpon Lug
FV1.25-M3
{Red. ¢ 3)
Figure 2-6 Fabricating the coaxial wire Figure 2-7



Scanner Unit Wiring

Fabricating signal cable RW-6895

1) Remove the anti-corrosive
sheath by 500 mm. Remove the
armor and vinyl sheath leaving 50
mm each approximately. 8

500 mm approx. >|

Anticorrosive Sheath

b o e

2) Fold back the armor and trim to
suitable length. Then, slide the 50 mm Vinyl Sheath
flat washer, rubber gasket,
washer and clamping ring onto
the cable.

3) Unravel the outer shield to ex-
pose the cores in the outer layer,
Then, unravel the inner shield to
expose the cores in the inner
layer. Label all inner cores for
later identification.

Quter Shield

4) Trim each core (except coaxial Inner Shield
core) considering their locations Quter Shield
on the terminal board.

5) Trim the inner and outer shields E 3 '-}b__,
leaving 50 e¢cm each. Combine 2 e
shields and attach crimp-on lug

FVS5.5-4 (blue, 04).

Coaxial
Inner Shield Wire

6) Remove core insulation by 6 mm
approximately. Attach crimp-on Shield 4
lug FV1.25-M3 (red, ¢3) to each &

corg. 1

7) Fabricate the coaxial wire as %
shown in Figure 2-9. Make the
length 10 mm longer than the
shield to prevent wire strain. At-

tach crimp-on tug FVD1.25-3 Figure 2-8 Fubricating signal
(red, 03). cable RW-6895

Clamping Ring

FV1.25-M3
(Red, ¢ 3)

Coaxial Wire

%—75 mm——>|

2C-2v

\(—50 mmﬁ |<—6 mm

-<-Fold 4 times. Flat Washer

Cut here.
Crimpon Lug

f]ggl-g&g) Rubber Gasket
.,. ed, e
Crimpon Lug / PR
FV1.25M3 Armor
(Red, ¢ 3)
Figure 2-9 Fabricating the coaxial wire Figure 2-10

FV5.54
(Blue, ¢ 4)



Scanner Unit Wiring

T /

Scanner Radiator /

Reed Switch 5901

Terminal - Board
RTBE&01

Scanner Motor

Scanner Unit Chassis
N Photo No.839

Figure 2-11 Scanner unit, cover opened

Closing the Before closing the scanner unit cover, confirm that the water-

scanner unit proofing gasket is properly seated in its groove and is free of

cover foreign material. Improperly seated or soiled gasket will atlow
water to leak inside the unit, permanently damaging the circuits
inside.

Apply silicone grease here.
(Do not use silicone sealant.)

(A) Correct

Figure 2-12 Seating of waterproofing gasket



Display Unit Wiring

Display Unit Wiring

Overview Two cables are terminated at the display unit: the signal cable
RW-4873 (no armor) or RW-6895 (with armor) and the power
cable. The signal cable, available in lengths of 15 m, 20 m or 30
m, comes prefitted with a connector for connection to the dis-
play unit. Proper grounding of cables cannot be stressed
enough; ground the armor of all cables by their cable clamp.

Fabricating the Power cable CVV-S8 x 2C
power cable JR be vinel sheath |
tabletop- 1) Remove the vinyl sheat
(tabletop-type) by 60 mm. ‘
YR CVVS 8x2C
2) Unwind the cloth tape and Anticorrosive Sheath

cut it off. l 'rapp>f>

60 mm approx.

3) Unravel the braided shield
to expose the cores by
about 40 mm.

4) Remove core insulation by 5
about 10 mm. Fix crimp-on Set this part in i
lugs to the cores and cable clamp. 40 mm
braided shield.

5) Cover the braided shield
with vinyl tape, leaving the
portion which will lie in-
side the cable clamp unta-

ed.
P Figure 2-13 Fabricating power cable
CVV-§8x2C
Fabricating dis- Unwrap taping as shown below to expose the portion of the
play unit end of braided shield which will lie inside the cable clamp.
signal cable
(tabletop-type) Set this part in

1 cable clamp.

Unwind tape here. Signal Cable

Figure 2-14 Signal cable



Display Unit Wiring

Connections Connect cables as shown in Figure 2-15. Refer to the intercon-
nection diagram.

Connect brown wire of
signal cable to @ of DTB-2.

INT Board
Connect optional
equipment here.

CG Board
Connect gyrocompass

here. Connect coaxial wire

(IF output) to J441.
MB Board
Connect rudder angle
indicator, ROT indicatar,
and interswitch here.

Connect signal cable
to DJi.

Then, fasten cable
with nut and washer

Unfasten two bolts. .
(supplied).

to undo cable
clamp.

Connect power
cable to @ (+)} and
® (=) of terminal

DTB-1. "- N Photo No.3128

Y e P .
A==t SCI;fei:‘sceI;ngwo Unfasten two
T~ Signal Cable then draw back ;E_ra?sb:;? ti;en
- I i the TXHV VDA Board case.
— Cables of Optional Board case.
i Equipment

-3+1+—- Cable of Gyrocompass, Log

2 Power Cable

C;ble clamp for
tabletoptype

Figure 2-15 Connections inside the display unit

Notes

® The cable clamp of the console-type display unit is on the
underside of the console.

® When the control unit is separated from the display unit,
connect cable between control unit and J403 on the MB
Board.

® When finished, cover unused cable entry gland with alumi-
num tape.

® Fasten the shield of the signal cable and the power cable
together by a fixing screw on the terminal board DTB-1.



Display Unit Wiring

Cable fabrication
for console-type

e Ground wires of all cables should be connected to the cable
clamp as shown below.

' Fix ground wires
with this screw.

«——— Cable Clamp

Since the cable ctamp is on the underside of the console, the
clamping points of the power cable, signal cable and the cables
of optional equipment are different from those of the tabletop-

type.
Power cable

1) Strip off about 3 cm of the vinyl sheath 130 cm from the end
of the cable to expose braided shield.

2) Fabricate the end of the cable as shown in Figure 2-13,

Signal cable and cables for siave display and navigational equip-

ment

1) Strip off about 3 em of the vinyl sheath 150 cm from the end
of the cable to expose braided shield.

2) Tape the shield leaving about 2 cm of it exposed.

Optional gyro, speed log and ROT rudder cables

1) Completely remove the sheath by 150 cm from the end of
each cable in order to pass the cables.

After wiring, bind the cables by cable ties.

Correction to Interconnection Diagram (Page S-1):
Please read "FG" except DTB-2, #8 in the diagram as
"GND".



Display Unit Wiring

How to route
the cables

Connection of
RSD (Output data)

The figure below shows how to clamp and fix the cables inside
the console type display unit.

Do not forget to close
shutters, otherwise
mice may enter and
damage the display
unit.

F=

— ———

* Ground the cables through
the cable clamp.

Radar System Data (RSD) in NMEAO0183 format is output from
J455 (INS) on the INT board. The ground (GND) wire of the
interconnection cable is connected to #1, #3 or #5 of 1442/443.



-
INITIALIZATION AND ADJUSTMENT

IMPORTANT!

Before proceeding the initialization and adjust-
ment, radar model should be selected on the INI-
TIAL SETTING menu.

Follow the steps below.

1. Set the DIP Switch S1, #4 to "ON".

2. Press (o] (o] (2] (o] [o] (0] and the
INITIAL SETTING 4 menu will appear.

3. Pressing changes the radar model.
"OTHER X-BND" includes FR-2120W/2150W/
2150, while "OTHER S-BND" includes FR-
2130S/2130SW/2160SW.

The "Adjustment Check List", provided at the end of this chap-
ter will help you not miss any necessary setting and adjustment.



Selection of Vessel Class

Selection of Vessel Class

Overview

How to
select

Differences in
specifications

The radar has two sets of menu systems: one for merchant
vessels and one for fishing vessels. Select one according to class
of vessel.

Request for removal of pages in operator’s manual

The operator’s manual contains pages marked for use by mer-
chant vessels or fishing vessels. Those are pages 9, 10 and 14.
Please remove inapplicable pages.

The #2 segment of DIP Switch S1 on the SPU Board (SPU-
9111) sets class of vessel. Set it accordingly as shown in the table
which follows.

S1#2 Specification
ON Fishing Vessel
OFF | Merchant Vessel

The items appearing on the RADAR and NAV menus differ by
vessel specification. Table 3-1 tabulates those differences.

Table 3-1 Differences in menus for merchant and fishing vessels

Menu Fishing Vessel Merchant Vessel
Specification Specification

RADAR menu, The items “RIVER” | No “RIVER” nor

FUNCTION KEY and “BIRD” appear. | “BIRD”.

menus

RADAR menu, The item “LONG No “LONG LINE".

SYSTEM SETTING 1 | LINE” appears with

menu connection of RP-23
(option).
NAYV menu, NAV Depth unit available | Meters only

INFORMATION 3 in meters, feet or

menu

fathoms.




Setting Function Keys

Setting Function Keys

Overview

Procedure

The radar has three function keys which automatically set up the
radar according to the conditions ascribed to them. Confer with
ship owner and radar operator to determine suitable program
for each key. Attach appropriate key label (supplied with the
accessories package) to each key to denote their function.

#1 Function Key #3 Function Key  #2 Function Key
N Photo No.3124

Figure 3-1 Display unit, front view

Refer to pages 9 through 11 in the operator’s manual.

® Assign task to each function key: picture setup, specific op-
eration or watch alarm (function key #3 only).

® Each picture setup condition is programmed with optimal
settings for interference rejection, echo stretch, echo averag-
ing, automatic clutter removal, pulsewidth, and noise rejec-
tion. Therefore, adjustment of the default setting is not
necessary. Any adjustment may adversely affect the target
detection ability of the radar. Please explain this to the user.

Restoring default function key settings

Open INITIAL SETTING 3 menu and select “0. FACTORY
DEFAULT".



Adjustment of Video Amplifier Level

Adjustment of Video Amplifier Level

Overview When the signal cable is very long, the video amplifier input
level decreases, shrinking target echoes. To prevent this, con-
firm (and adjust if necessary) video amplifier input level.

Procedure 1) Transmit the radar on the 12 mile range.

2) Measure video amplifier input level on the VIDEO AMP
Board (VDA-9114) in the display unit as directed in the
table which follows.
Check Point Rating Measuring Conditions Adjustment Pot.

TP3 (take trigger | 4.2 Vpp Turn off A/C SEA, A/C RAIN, | VR402 (INT PCB)

at TP11) (strong signal) | and INTERFERENCE

REJECTION.

Figure 3-2 Display unit, top view, cover removed

VR 402

{ To access to INT Board
open this case.)

TP3

VIDEO AMP
Board
VDA-9114

TP11




Suppression of Main Bang

Suppression of Main Bang

Overview

Procedure

If main bang appears at the screen center, suppress it as follows.

1) Transmit the radar on a long range and then wait ten min-
utes. Then, adjust sensitivity to show a slight amount of noise
on the display.

2) Select the 0.25 mile range. Adjust the A/C SEA control to
suppress sea clutter.

3) Open the top right-hand panel on the display unit. Slowly
turn VR301 (MBS-L) clockwise to suppress main bang.
Note that excessive main bang erases targets in close range.

.........

N Photo Np.3124

Figure 3-3 Display unit, front view



Confirmation of Tuning Condition

Confirmation of Tuning Condition

Overview The radar receiver can be tuned both automatically and man-
ually. Confirm that the receiver is properly tuned in both condi-
tions.

Procedure Adjust tuning with the TUNE switch and TUNE control inside

the top right-hand panel on the display unit.

— - TUNE (AUTO/
MANU) Switch

TUNE Control

(Push to bring out
control.)

N Photo No.3124

Figure 3-4 Display unit, front view

1) Set the TUNE switch to MANU. Transmit the radar on the
48 mile range. Adjust sensitivity and picture brilliance, and
set A/C SEA and A/C RAIN controls fully counterclockwise

(off).

2) While observing the picture, adjust the TUNE control
slowly to find best tuning point. (Turning the control quickly
two or more turns counterclockwise or clockwise yields low-
est or highest tuning voltage, respectively.)

3) Setthe TUNE switch to AUTO. Wait until the radar is tuned
(about 10 seconds or about four scanner rotations).

4) Confirm that the radar found best tuning point. Peak tuning
is obtained when about 80% of the tuning display lights.



initialization

Initialization

Overview

How to display
the menus for
initialization

Stay

Photo No.3128

Initialization sets up the radar by the following conditions

(1) required settings

(2) user requests (if applicable)

(3) settings required by a service technician, and

(4) factory settings only.

Table 3-2 shows where you set the above-mentioned conditions.

Table 3-2 Initialization items and where to set them

Menu INITIAL SETTING SHIP
INFO.
Conditio 1 5 3 4 5
(1) 2t06 2 2t04
(2) 2t04 | 2to4 | 4,5 6,9
(3) 8109 | 5t09 5 S5to7
(4) 6,7

The menus for initialization of the radar (INITIAL SETTING
and SHIP INFORMATION) are not accessible by the user, to
prevent adjustment of settings. To access the menus, turn on the
#4 segment of DIP Switch S1 on the SPU Board in the display
unit. Then you can access them by pressing the RADAR MENU
key. See the next page for initial setting menu tree.

SPU Board
C 03P9111

r
Figure 3-5 Display unit, front view, cover opened, showing location

of SPU Board

3-7




Initialization

Initial settings menu tree

NOTE: Default settings appear in boldface.

RADAR
MENU | Key

[FUNCTIONS]

SYSTEM SETTING 1

0

[SYSTEM SETTING 1]

SYSTEM SETTING 2

0

[SYSTEM SETTING 2]
INITIAL SETTING

Wr —

2

[SHIP INFORMATION] [INITIAL SETTING 1]
1 [INITIAL SETTING 1] 1 [SYSTEM SETTING 1]
2 SHIP'SLENGTH 000M 2 HDALIGN
3 SHIP'S WIDTH 000M 3 TIMING ADJ
4 RADAR POSITION FOR BOW 00OM 4 ANT HEIGHT EM/BM/10M/15M/
FOR PORT 0OM 20M/25M/35M MORE
5 NAVANT POSITION  FORBOW 00OM 5 LOG PULSE 200P/NM
FOR PORT 0OM 6 [SHIP INFORMATION]
6 TURN RATE 00KT  00.0°/S 7
0OKT 00.0°/S 8 ONTIME 000000.0
7 SPEED RATE 00KT 0.00KT/S § TXTIME 000000.0
0OKT 0.00KT/S 0 [INITIAL SETTING 2]
8
9
0
0
[INITIAL SETTING 5] [INITIAL SETTING 2}
1 [INITIAL SETTING 4] 1 [INITIAL SETTING 1)
2 RADARPICTURE ROUND/WIDE
6 RJ8 OFF/ON 3 TYPE RIN/G
4 KEY BEEP OFF/ON
ANT A FR-2110/2120/ 5 SCANNER STOPPED  ST-BY/TX
OTHER X-BND/S-BND 6 VIDEO SIGNAL ANLG/DGTL
ANT B FR-2110/2120/ 7 ALARM LEVEL 4/5/6/7
OTHER X-BND/S-BND 8 DISPLAY MAIN/SUB
9 DEAD SECTOR OFF/ON  000°~000°
9 CABLEL. 500/5000 (M) 000° —000°
0 FACTORY SETTING 0 [INITIAL SETTING3]
0 0
[INITIAL SETTING 4} [INITIAL SETTING 3]
1 [INITIAL SETTING 3] 1 [INITIAL SETTING 2]
2 MODEL FR-2110/2120 2 TRAIL RESTART OFF/ON
FR-21600S/ 3 ECHOAVGW/OQ GYRO OFF/ON
OTHER X-BND/ 4 CURSOR GYROSCALE DEG/S8POINT
OTHER $-BND 5 CTRECHOSTRETCH  OFF/ON
4 RJ5 OFF/ON 6 VIDEO CONTRAST 1/2/3/4
5 RJ7 OFF/ON 7  MAXIMUM RANGE 72/96/120
8 ECHOFULL COLOR OFFION
0 [INITIAL SETTING 5} 9 INDEX LINES 2/6
0 [INITIAL SETTING 4]
0




Initiallzation

Setting procedure

Initial settings
menus description

1) Press numeral key to select item.

2) Press same numeral key pressed in step 1 to select option.
Current selection appears in reverse video.

3) Set other items by repeating steps 1 and 2.
4) Press the ENTER key to register options.
5) Press the RADAR MENU key to close the menu.

Table 3-3 describes the initial settings menus. Menu items in
boldface must be set at installation.

Table 3-3 Initial settings menu description

Item Function
INITIAL SETTING 1 menu
HD ALIGN Compensate for scanner unit

installation error in ship’s bow
direction. See page 3-14.

TIMING ADJ Sweep timing varies with the length
of the signal cable between the
scanner unit and display unit. See

page 3-13.

ANT HEIGHT Set height from sea surface to
scanner radiator.

LOG PULSE Set speed log’s pulse rate.

ON TIME Display total hours the radar has

TX TIME been turned on and transmitted.

, Service technician can change
display when replacing magnetron,
etc.

SHIP INFORMATION menu

SHIP'S LENGTH Set ship’s physical data, for use with
SHIP'S WIDTH anchor watch alarm, etc.

RADAR POSITION

NAV ANT
POSITION

TURN RATE
SPEED RATE
INITIAL SETTING 2 menu

RADAR PICTURE | Select round or wide type display.

round: O wide: Q

(Continued)



Initialization

ltem Function

TYPE R : Regular;
N : Netherland ; and
G : German

KEY BEEP Turn key response beep on or off.
Turn OFF for IMO merchant
vessels.

SCANNER Set to ST-BY in normal use. Select

STOPPED TX to confirm magnetron heater

| voltage of 25 kW magnetron, etc,

VIDEO SIGNAL Set to ANLG in normal use. Select
DGTL to adjust QV (quantized
video) when the radar is equipped
with Auto Plotter ARP-23 (option).

ALARM LEVEL Set echo strength level which
triggers guard alarm, “7” is strongest
echo and “4”, medium strength echo.

DISPLAY Select radar display function; main
or sub (slave).

DEAD SECTOR This menu can set two areas where

no radar pulse is to be transmitted.
Areas in which a strong reflected
pulse could damage the receiver or
the possibility of health hazard exists
should be entered.

If there is a large mast at the rear of
the scanner, for example, this may
produce a wide dead sector on the
display. Any target echoes within the
area may not show up on the display.
Allowing the radar pulse to pass
through the body may cause health
problems. Therefore, an area where
passengers or crew might approach
too close to the radiator should be
entered.

To prevent transmission in area(s),
select ON and enter relative bearing
range of the area(s) here.

INITIAL SETTING 3 menu

TRAIL RESTART | Select whether to restart or
discontinue echo trailing when
changing the range. Set to ON to
restart trailing, or OFF to
discontinue.

(Continued)




Initialization

Item

Function

ECHO AVG W/O
GYRO

Normally, echo averaging is turned off when there is no
gyrocompass connection, because stable picture cannot be
obtained. However, it can be turned on with no gyrocompass
connection.

CURSOR GYRO Scale may be shown in degrees or compass points.

SCALE

CTR ECHO Set to “ON” to enlarge echo in the range up to the first fixed
STRETCH range ring.

VIDEO CONTRAST | These are set at the factory; do not change them in the field.
MAXIMUM

RANGE

ECHO FULL Echo can be presented in multi-color.

COLOR

INDEX LINES Number of index line is selectable to 2 or 6.

INITIAL SETTING 4 menu

MODEL Select your radar type. This setting changes a set of pulselength,
PRF and STC curve.

RJ-5 When optional RJ-5 is connected, set this menu to "ON".

RIJ-7 When optional RJ-7 is connected, set this menu to "ON".

INITIAL SETTING 5 menu

RJ-8 When optional RJ-8 is connected, set this menu to "ON".
CABLE L. Always set to "500".

FACTORY Restore all menus’ default settings.

DEFAULT

After registering
settings

When replacing
SPU board

Turn off the #4 segment of DIP Switch S1 to close the initial
settings menus.

Initial setting data are written to the EEPROM (U47, U48) on
the SPU Board. When replacing the SPU Board, exchange the
EEPROM on the replacement board with the original
EEPROM. Otherwise, the radar operates by default initial set-
tings.

W
|
i
-




Confirmation of Magnetron Heater Voltage

Confirmation of Magnetron Heater Voltage

Overview Magnetron heater voltage is adjusted at the factory. However,
confirm that it is within the prescribed rating.

Procedure Measure magnetron heater voltage between pins #12( + ) and
#11(-) of connector P801 on the scanner unit. It should be
within the rating noted in the table below.

Condition FR-2110 (10 kW) | FR-2120 (25 kW)
ST-BY, 0.125 nm, 74Vto76V 82Vio84V
minimum picture
brilliance

TX*, 120 nm measurement not 65Vto7SV
required

If the voltage is not within the prescribed rating, adjust pot.
VRS801 on the TRIGGER Board (RFC-9008).

* 25 kW radar must be transmitted to check voltage. To do this,
open the INITIAL SETTING 2 menu and set “5. SCANNER
STOPPED” to “TX”. Further, remove the TX high voltage fuse
F3 (0.5A, in the display unit) and turn off the SCAN switch in
the top right-hand panel on the display unit.

Jg801 Ja0l

_____ . VRE01
/ N Photo No.3122 " N Photo Ne.3123
FR-2110 FR-2120
(10kW) (25kW)

Figure 3-6 Transceiver unit



Adjustment of Sweep Timing

Adjustment of Sweep Timing

Overview Sweep timing differs with respect to the length of the signal
cable between the scanner unit and the display unit. Adjust
sweep timing at installation to prevent the following symptoms:

® The echo of a “straight” target (for example, pier), on the
0.25 mile range, will appear on the display as being pulled
inward or pushed outward. See Figure 3-7.

® The range of target echoes will also be incorrectly shown.,

(1} Correct (2) Target pushed inward.  (3) Target pulled outward.

Figure 3-7 Examples of correct and incorrect sweep tintings

Procedure 1) Open INITIAL SETTING 1 menu and select “3. TIMING
ADJ”.

2) Transmit on the 0.25 mile range.
3) Adjust radar controls to display picture properly.

4) Select an echo which should be displayed straightly. Adjust
the VRM rotary control to straighten target echo.

B NOTE: The readout which changes with VRM rotary con-
trol operation is unrelated to this adjustment. Please disre-
gard it.

5) Press the ENTER key.



Alignment of Heading

Alignment of Heading

Overview Scanner unit mounting error (heading reed switch timing error)
can be compensated at the display unit.

a
Target
Correction position
of target

Scanner unit mounting

a

\

Displayed
position

1

error in port direction Picture shifis clockwise.
(advanced heading switch (plus error)
timing) a
a
Target

Correction positio:

of target
Scanner unit mounting Picture shifts counterclockwise.
error in starboard direction {minus error)
(advanced heading switch
tirning)

Figure 3-8 Scanner unit mounting error

Procedure 1) Open INITIAL SETTING 1 menu and select “2. HD
ALIGN”. ‘

2) Operate EBL rotary control to shift target echo to correct
position.

3) Pressthe ENTER key.



Adjustment Check List

Adjustment Check List

Confirm completion by ticking boxes. * TRADAR | (‘ST-BY" display screen)
MENU
SELECTION OF MERCHANT/FISHING g

VESSEL SPECIFICATION [] * Remove fuse F3 (0.5A) on display unit.
¥
Turln off power. Turn off SCAN switch (in top panel).
Set #2 of DIP Switch S1 on SPU Board 0 ‘ . .
SPU-9111 as follows: pfn scanner unit cover at stern side.
:z::angh? FF Measure voltage between #12(+) and
; g #11 ( — ) of connector P801. It should
be 7.4 — 7.6V (8.2 — 8.4V). If not, adjust
OPENING INITIAL SETTINGS MENUS AR AL i ’
Turn on #4 of DIP Switch S1. !
) » Transmit on 120 mile range.
Turn on power. s
: . * Measure voltage between #12(+) and
After completlng.all adjustments, turn #11( — ) of connector P801. Confirm
oft #4 of DIP Switch S1. that the voltage is 6.5 — 7.5V.
!
I_T_] SETTING OF VIDEO STC CURVE Close scanner unit cover.
!
(entering antenna height) [_] « Turn power switch off.
INITIAL SETTING 1 d :
g;:zt “4. ANI:I'SHEIGHT". menu an * Reinsert fuse F3 (0.5A).
| ! .
Enter height of antenna above waterline. Tu'l" power switch on.
! * Open INITIAL SETTING 2 menu and set "5,
ENTER SCANNER STOPPED" to “ST-BY".
v

Turn on SCAN switch.

CONFIRMATION OF MAGNETRON
HEATER VOLTAGE (*FR-2120 ONLY) [ PRESETTING OF TUNING /TUNING

DISPLAY [}
“,fg,:u" ‘ ((FUNCTIONS] menu) Set TUNE switch (in top panel) to MANU.
1
» y Transmit on 48 mile range.
0 ¥
TEM SETTING 1
(ISYSTEM SE G 1] menu) Observe picture and tune by TUNE
. 4 control {in top panel).
0 (ISYSTEM SETTING 2] menu) y _ _
Set TUNE switch to AUTO. Wait about
1 10 seconds (four scanner rotations) to
2 (INITIAL SETTING 1] menu) find tuning point.
) Confirm peak tuning.
IN
0 (INITIAL SETTING 2] menu) ADJUSTMENT OF VIDEO AMPLIFIER
i INPUT LEVEL [] :
5 Select "TX". Transmit on 12 mile range.
y
" Y o Measure leve! of strong echo at TP3 on
enter | (TO transmit with scanner VDA Board (take trigger at TP11). It
7 rotation suspended.) should be 4.2Vpp. If not, adjust VR1.
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Adjustment Check List

ADJUSTMENT OF SWEEP TIMING [] | INIAL SETTINGS MENUS
Open INITIAL SETTING 1 menu and select
“3. TIMING ADJ". RADAR
. menu | 1°) 1002
Transmit on 0.25 mile range. Select an echo
which should be displayed straightly (pier, [INITIAL SETTING 1]
etc.). Adjust VRM control to straighten echo. ; Eg i{%':qSETT'NG Y
v 3 TIMING ADJ
4 ANT HEIGHT 6M/BM/10M/15M/
ENTER 20M/25M/35M MORE
5 LOGPULSE 200P/NM
6 [SHIP INFORMATION]
7
[[7_] ALIGNMENT OF HEADING O 8 ONTME 000000.0
Check display for error direction; § TXTIME 000000.0
picture shifted clockwise...plus error 0 [INITIAL SETTING 2]
picture shifted counterclockwise...minus 0
error
I {INITIAL SETTING 2]
Open INITIAL SETTING 1 menu and select ; g:g"\?:"'l,s,gm:g 1] ROUND/WIDE
*2. HD ALIGN". 3 TYPE RIN/G
i 4 KEY BEEP OFF/ON
: 5 SCANNERSTOPPED  ST-BY/TX
Operate EBL rotary control to shift target & VIDEO SIGNAL ANLG/DGTL
echo to correct position. 7 ALARM LEVEL 4/5/6/7
l 8 DISPLAY MAIN/SUB
9 DEAD SECTOR OFF/ON %-%
ENTER 0 [INITIAL SETTING 3)
- 0
") SUPPRESSION OF MAIN BANG []
Transmit_on 48 mi.lt-a range for 10 min. 1 [INITIAL SET‘PI:gIZA]L SETTING 31
Then, adjust sensitivity to show small 2 TRAIL RESTART OFF/ON
amount of noise on display. 3 ECHO AVGW/OGYRO  OFF/ON
l 4 CURSORGYRO SCALE DEG/8POINT
. _ § CTRECHOSTRETCH  OFF/ON
Change to 0.25 mile range and adjust 6 VIDEQ CONTRAST 1/2/3/4
A/C SEA to suppress sea clutter. ; MAXIMUM RANGE () 72/96/120
v 9
Slowly turn VR301 (MBS-L, in top panel 0 FACTORY DEFAULT
on display unit) clockwise to suppress
main bang.
TSHIP INFORMATION]
1 [INITIAL SETTING 1
[ o | SETTING OF FUNCTION KEYS [] 2 SursienatH T coo
Assign function (picture setup, specific 3 SHIP'S WIDTH 000M
operation, or watch alarm) according to 4 RADARPOSITION Egg Eg::fr O?'.am
user's request. 5 NAV ANT POSITION FORBOW  00OM
| FORPORT  0OM
Aftach appropriate key label (supplied) 6 TURNRATE %:; %:gﬂg
to each function key. 7 SPEED RATE OOKT 0.00KT/S
0OKT 0.00KT/S
8
TURN OFF #4 OF DIP SWITCH St o
ON SPU BOARD []
NOTE: Default settings shown in boldface.
ON REPLACEMENT OF SPU BOARD
The SPU Board’s EEPROMs (U47, U48) store
initial setting data. When replacing the board, ex-
change EEPROMs of replacement board with
onginal EEPROMs. Otherwise the radar oper-

ates on default settings.




SYSTEM CONFIGURATION

MODEL NUMBER
FR - 21 ng _QE Radiator Length
i :r_________’___ 2 (123 cm radiator)
| Lommmmmemm - 3 (200 cm radiator)_
" e 3A (200 cm oval radiator)
i '-"“""l'“ 4A (240 cm oval radiator)
|
E QOutput Power
R — - 10 (10 kW)
e e e - 20 (25 kW)
COMPLETE SET
No. | Name Type Qty | Wwt. [ Radiator | Model/
(kg) Length | Radiator rpm
1 |Scanner Unit | XN2-C2P7N2N-028 1 33 123cm |FR-2110
(including | XN3-C2P7N2N-028 37.5 | 200cm |24 rpm
;‘Z‘tae‘r‘f‘;l‘;n XN3A-C2P7N2N-028 36.5 | 200cm
XN4A-C2P7N2N-028 38.5 240 cm
XN2-RSB-0063-028 33 123¢em | FR-2110
XN3-RSB-0063-028 375 | 200cm |[36rpm
XN3A-RSB-0063-028 36.5 200 cm
XN4A-RSB-0063-028 385 | 240cm
XN2-RSB-0014-029 35 123em | FR-2120
XN3-RSB-0014-029 40 200cm |24 rpm
XN3A-RSB-0014-029 39 200 cm
XN4A-RSB-0014-029 42 240 cm
XN2-RSB-0064-029 35 123cm | FR-2120
XN3-RS$B-0064-029 40 200 ¢cm | 36 rpm
XN3A-RSB-0064-029 39 200 cm
XN4A-RSB-0064-029 42 240 cm
{Continued)



System Configuration

No. | Name Type Qty | Wt. (kg) Remarks
2 |Display Unit | RDP-106 1 100 Console type
50 Tabletop type
3 | Accessories | FP03-04900 1 set Unibody display unit
FP(03-04910 Separate control unit
4 |Installation |CP03-13110 1 set For scanner unit
Materials 1 CP(3-13120 For display unit
CP03-13130 For power supply
5 |Signal $503-49-15/20/30 Select RW-4873 (no armor)
Cable $03-50-15/20/30 length RW-6895 (with armor)
6 |Spare SP03-09930 1 set
Parts SP03-09941 1set For FR-2110*
SP03-09940 For FR-2120*

* Additional parts for type approval set




System Configuration

OPTION
No. | Name Type Code No. Remarks
1 |Gyro Converter | GC-8 008-446-520 | Built in display unit. See page
(1 set) B-1.
2 | Video Plotter RP-23 008-446-550 | Built in display unit, under
(1set) development
3 | Auto Plotter ARP-23 008-446-530 | Built in display unit, under
(1 set) development
4 | Non-glare Filter | OP03-111 008-446-640
5 |Display Unit OP03-70 008-423-420
Grip (1 set)
6 | External Buzzer | OP03-21 000-030-097 |1 m, with connector
7 | Transformer RU-1803 000-030-420 | For AC spec., 440 V AC mains
Unit (1 set)
8 |Power Cable CVV-S 8 x 2C | 000-560-634 |15 m, DC spec.
9 |Rectifier (1set) |RU-3424 000-030-441 | DC spec. (for AC mains)
10 | Separate Control | OP03-124-1 000-085-719 | 10 m interconnection cable &
Unit Kit cover
11 | Range Unit OP03-110-1 008-446-610 | Kilometers
Modification Kit | OP03-110-2 | 008-452-200 |Statute miles
12 |AC/DC OP03-112-1 008-446-620 | Converting AC to DC spec.
Maodification Kit
13 | Interswitch RJ-7 Switching for 4 scanners and 6
displays, under development
14
15 | Radar Slave CD-141 Color
Display FMD-8000 Monochrome
16 | Display Unit OP03-94 008-446-480 | Tabletop, 2.5G7/2
Cover OP03-95 (008-446-490 | Tabletop, 7.5BG7/2
0OP03-96 008-446-500 | Console, 2.5G7/2
OP03-97 008-446-510 | Console, 7.5BG7/2
17 | Console Kit OP03-122-1 000-085-711 |2.5GY5/1.5
OP(03-122-2 000-085-712 | 2.5G7/2
OP03-122-3 000-085-713 | 7.5BG7/2
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Appendix A—INITIALIZATION OF

GYRO CONVERTER GC-8

Gyro Converter GC-8, incorporated inside the radar display
unit, converts analog gyrocompass reading into digital coded
bearing data for display on the radar display.

This appendix explains how to set up the GC-8 according to the
make and specifications of the gyrocompass connected.



Appendix A —Initiallzation of Gyro Converter GC-8

Connection of External Power Supply

Overview Connect an external power supply when the repeater signal is
step-by-step type and the step voltage is below 20 V or output
voltage is less than 5 W.
Jumper wire Remove jumper wire JP1 when connecting an external power
supply. Refer to page A-9.
Connections Connect gyrocompass cable and power cable as shown in Figure
A-1,
GYRO PROCESSOR pcb
(A) 64P1106
J5
EXTERNAL POWER SUPPLY 1 > 12> R2
20 TO 135VAC
20 TO 100VDC 2> RICOM
(No polarity)
J4
7 2; >1> 81
GYROCOMPASS Sa > 2> 82
com >3 > 83
= —> 4> T
G. > 5> F.G.

Figure A-1 Connection of external power supply



Appendix A — Initialization of Gyro Converter GC-8

Setting of DIP Switches and Jumper Wires

Compatible The GC-8 is compatible with most gyrocompasses by means of
gyrocompasses its DIP switches and jumper wires on the GYRO PROCESSOR
Board. Below are the gyrocompass specifications it can accom-
modate.
AC synchro
Frequency: 50/60 Hz, 400 Hz, 500 Hz
Rotor Voltage: VAC
Stator Voltage: VAC
Gear Ratio: 360X, 180x, 90X, 36X
DC synchro
Rotor Voltage: VDC
Stator Voltage: VDC
Gear Ratio: 360x%, 180x,90x, 36
DC step-by-step
Supply Voltage: vVDC
Gear Ratio: 360x%, 180x%, 90%, 36X
Full- Half-wave pulsating step-by-step
Frequency: 50/60 Hz, 400 Hz, 500 Hz
Supply Voltage: VDC
Gear Ratio: 360x, 180x%, 90x%, 36X
Full-wave pulsating current Half-wave pulsating current

AN ]




Appendix A— Initialization of Gyro Conventer GC-8

Default settings

Setting
procedure

In the default settings all DIP switches are off and all jumpers

wires are set to “#1”. (Note that jumper wire JP1’s setting is #1,
#2, #3.) In those conditions the gyrocompass having the follow-
ing specifications can be directly connected without further

modification.

Gyrocompass:
Frequency:
Rotor voltage:
Stator voltage:
Gear ratio:
Supply voltage:

AC synchro
50/60 Hz

60to 135 VAC
60 to 135 VAC

360x

30to 135 VAC

If the gyrocompass specifications differ from those shown
above, set DIP switches and jumper wires as follows.

1) Gyrocompass type

Gyrocompass SW1-4 | SW1-5 | SW1-6 JP1
AC Synchro OFF | OFF | OFF |#1, #2, #3
DC Synchro OFF | OFF | OFF |#2, #3, #4
DC step-by-step ON OFF | OFF | #4, #5, #6
Full-wave pulsating step-by-step | OFF | ON OFF | #4, #5, #6
Half-wave pulsating step-by-step | ON ON OFF | #4, #5, #6
2) Frequency

Frequency | SW1-7 | SW1-8 | Remarks

50/60 Hz OFF | OFF | AC synchro, pulsating step-by-step

400 Hz ON OFF | ACsynchro, pulsating step-by-step

500 Hz OFF | ON | ACsynchro, pulsating step-by-step

DC ON ON | DC synchro, DC step

3) Rotor voltage (measured between R1 and R2)

This step is for the AC synchro gyrocompass. For DC synchro
gyrocompass go to step 6.

Rotor Voltage SW2-.1| JP3
2010 45 VAC ON #2
30to0 70 VAC OFF #2
40to 90 VAC ON #1
60to 135 VAC OFF #1

(continued on next page)
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4) Stator voltage (measured between S1 and §2)

Stator Voltage SW2-2 | SW2-3| JP2
20to 45 VACor 20 to 60 VDC ON OFF #2
30to 70 VACor40t0o 100 VDC | OFF | OFF #2
40t0 90 VAC ON OFF #1
60to 135 VAC OFF | OFF #1

5) Gear ratio

Gear Ratio | SW1-1 | SW1-2 [SW1-3

360x OFF | OFF | OFF
180 X% ON OFF | OFF
90x OFF | ON OFF
36X ON ON OFF

6) Power supply voltage

Voltage JP4 JP5S
20t0 45 VAC or 20 to 60 VDC #2 #2
30to 135 VAC or 40to 100 VDC #1 #1

7) Data transmitting interval of NMEA 0183

Set according to specifications of equipment which is to receive

A/D converter data.

Transmitting Interval | SW2-4

2 seconds ON
1 second OFF

8) Data transmitting interval of format AD-10

Select data transmitting interval of ports 1 to 6 by jumper wire

JP6, JP7.

B NOTE: The transmitting interval is available in 25 msec or 200
msec. 25 msec is for radar only. 200 msec is for all other

equipment.
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Setting by make The table below shows how to set the GC-8 for connection with
and model of various makes and models of gyrocompasses.
gyrocompass
Revised at Feb. |, 199
Maker Modals Specification SW | SW | BW | SW |SW | 5w /sw |SW |SW |SW |5w JP1 JP2 | JP3 | JP4 | JPS
149 | 42 | 13 | 14 |45 [ 16 |17 |18 |21 ;22 |23
FURUNO GY-700 DG step ON | OFF | OFF | ON (OFF | OFF | ON | ON - OFF | OFF #4, 2 - i "
100V 1B0x #5.86
S-wire, gpen colleclor
Anschutz Standard 2.3 | AC synchroncus OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF . L.r'd #2 w1 #
50/60HE 243
Rotor voitage: 50/60V
Stator vomage: 22V
360x
Standard 4,6 | AC synchronous OFF | OFF | OFF | CFF | OFF | OFF | OFF | OFF [ OFF | OFF [ OFF ", [F] [T} [1] 1]
S50/60Hz #2403
Aotor voltage: 50/60V
Staror voitage: 90V
360x
Standard 20 DC step ON | OFF | OFF | ON |OFF | OFF | ON | ON - ON | OFF na, #2 - 2 [~
35V 180% ¥5.46
COM{-} 3-wire (+)
Yokogawa | C-1/1A72/2 AC synchronous QFF | OFF | OFF | OFF | OFF | OFF |QFF | OFF |OFF | ON | OFF n, 2 2 1 LA
Navtac A-55, B-55 S0/60HZ 243
[Plaith Rotor voltage. SO0V
type) Stalor voltage: 22V
J80x
CMZ-250 DC synchronous OFF | OFF | OFF | OFF |OFF |OFF |ON | ON - | ON | OFF | Remove | #2 - * L]
J00WS00 60X
DC slep ON | OFF | OFF | ON |QFF | OFF | ON | ON - ON | OFF #4, #2 - 2 w2
35V 180X 5 46
COM (+) 3-wire (-)
CMZ-100/200/ | AC synchronous OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF 1, L1 L3l L] n
200 50/60HX 2,83
C-1Jr,D-12/1/ | Retor voltage. 100V
3 Stator voltaga: 90V
IPS-2/3 500
CMZ-50 step ON ( OFF | OFF | ON |OFF [ OFF | ON | ON - ON | OFF | Ramove | &2 - * *
Nota 2 35V 180X
COM (+} 3-wire (-}
Plaith NAVGAT I/l | AC synchronoua OFF | OFF | OFF | OFF | OFF | OFF [ OFF | OFF | OFF [ OFF | OFF 1, 2 #2 #1 Ll
S0/60HZ 243
Rotor voltage: 50/60Y
Stator voltage: 68V
360%
Tokimac ES-1/2/11 AC synchronous ON ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF #1, L& #1 1 »
{Sperry GLT-101/102/ | 50/60Hz #2583
type) 103106K/107 | Aolor voltage: 100/110V
Stator voltage: 90V
36x
ES-11A/110 AC synchronous OFF | ON | OFF | OFF | OFF | OFF [ OFF | OFF [ OFF | OFF | OFF i, a1 []] LA} LAl
TG-200 50/60Hz #2.43
PR222A/2000 | Rotor voltage: 100/110¥
PR237L/H Stator voltape: 22V
GM 21 90x
WK-14 DC siep ON |OFF | OFF | ON (QFF { OFF | ON | ON - OFF | OFF ", #2 - Lal W1
MOD-v2/T 70V 180x 45 96
NK-ENNK-El | COM{-), 3-wira(+)
SR-130/140 | DC step ON [ OFF { OFF | OFF | ON (OFF |OFF |OFF | - [OFF [OFF | a4, [F] - Mm [ m
70V 180x LER
S5-wira, open collector
TG-100/5000 | DC step ON | OFF | OFF | ON |OFF [ OFF | ON | ON - OFF | OFF #4, #2 - L3l #H
PR-357/130/ | 70V 180x #5.46
140, ES-17 COM(+). 3-wira(-}
GLT-201/202
203
TG-6000 DC step ON (OFF | OFF | ON |OFF [ OFF ] ON | ON - | ON | OFF "4, "2 - w2 | w2
24V 180x 25,46
GM-11 AC synchronous OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF ", n L3 LAl #
50/60Hz 2.3
Rotor voltage: 100Y
Stator voltage: B0V
90X
SR-120.E5-16 | DC stap ON |[OFF | OFF | ON [OFF |OFF [ON [ ON | - | ON [OFF | #4. o2 | - | w2 | w2
MK-10/20/30 | 35V 160« 545
Kawasaki | GX-81 AC synchronous OFF | ON | OFF | OFF |OFF | OFF |QFF | OFF | OFF | OFF | OFF Bl Ll LA A |
50/60Hz H2.43
Rotor voltage: 100/110V
Stator vaitage: 90V
90K
Armabrown | MK-10 MKL-1 | DC step ON | OFF | OFF [ ON |OFF | OFF | ON | ON - OFF | OFF 4, 2 - [ 2] n
SERIES1351, |50V 180x H5 46
MOD-4 COM{+), 3-wire{-)
Robertson | SKR-80 DC swep ON | OFF | OFF | ON (OFF | OFF | ON | ON - ON | OFF 84, #2 - #2 #2
35V 180x 4546
COM(-}. 3-wirai+)

Notel) *: Set JP4 and JPS according to the voltage of the external power supply.
Note 2) If CMZ-50 has 35VDC, set JP1 to #4, #5, #6.

A-6
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Function of DIP
switches and

The function of each DIP switch and jumper wire is as shown in
the table which follows. Set them according to the specifications

jumper wires of the gyrocompass connected. After changing settings, turn off
the power, or turn on and off SW2-8 to reset the CPU.
DIP switch SW1
Segment |Function |Setting
SW1-1,-2,-3 Gear SW1-1 SWi1-2 SWi3
ratio OFF OFF OFF 360X
ON OFF OFF 180x
OFF ON OFF 90x
ON ON OFF 36x
SWi-4,-5,-6 | Typeof SWi4 SWI5 SWI1-6
gyrocompass OFF OFF OFF  AC synchro
OFF OFF OFF DC synchro
ON OFF OFF DC step
OFF ON OFF Full-wave pulsating step-by-step
ON ON OFF  Half-wave pulsating step-by-step
SW1-7, -8 Frequency SWwi-7 SWI1-R
OFF OFF 50/60 Hz
ON OFF 400 Hz
OFF ON 500 Hz
ON ON DC
DIP switch SW2
Segment |Function |Setting
Sw2-1 Rotor Sw2-1
voltage ON  20t045 VAC
OFF 301070 VAC
ON 40 t0 90 VAC
OFF 60to 135 VAC
SW2-2,-3 Stator SW2-2 SW2-3
voltage ON OFF 201045 VAC
OFF OFF 301070 VAC
ON OFF 40 t0 %) VAC
OFF OFF 6010135 VAC
ON OFF 20 to 60 VDC
OFF OFF 40 to 100 VDC
SWa-4 NMEA(183 SwW2-4
output interval | N 2 seconds
QFF 1 second
SW2-5 Self test SW2-5
ON self test on
OFF self test off
SwW2-6,-7 Not used
Sw2-8 CPU reset normally off; turn on and off to reset CPU.
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Jumper wire JP1
Segment | Function Setting
#1, #2, #3 | Type of AC synchro
#2, #3, #4 | gyrocompass |DC synchro
#4a #5& #6 DC Step
Jumper wire JP2
Segment | Function Setting
#2 Stator 2010 70 VAC, or 20 to 100 VDC
#1 voltage 40to 135 VAC
Jumper Wire JP3
Segment | Function Setting
#2 Rotor 20to 70 VAC
#1 voltage 40to0 135 VAC
Jumper Wire JP4
Segment | Function Setting
#2 Supply 201045 VAC, or 20 to 60 VDC
#1 voltage 30t0 135 VAC or 40 to 100 VDC

Jumper Wire JPS

Segment | Function Setting
#2 Supply 20to 45 VAC, or 20 to 60 VDC
#1 voltage 30to 135 VAC, or 40 to 100 VDC
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Power Supply

JP5,JP4

Stator Yoltage

JP2
Rotor Yoltage
JP3

FUSE Type of Gyrocompass
(2A) \
95—

Rotor Input

J4
Stator Input\\

=

i
Ul

DIP Switch SW1_| " e R
N =
N =it
0=-<:"_’-:\—
J6 —] e -FZDL“%OU:
NMEA Output Port .
L J7 o
Data Cutput Porti <%
JB ~TIit o
Data Output Port2 ™ il
J9 FURUND
RADE 1M JAFAK

Data Output Port3 N2 5 e

JP6, JP7 \ J12
AD-10 Format Data Data Output Port6
Transmitting Interval J1l

Data Output Porth
DIP Switch SW2 J10
Data Output Port4

Figure A-2 GYRO PROCESSOR Board
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Setting of Bearing

Procedure

Confirm that the gyrocompass is giving reliable readings. Then,
set bearing on the radar display as shown in the procedure
below. Once you set the bearing, re-setting of it is not usually
required. However, always check the reading for accuracy be-
fore embarking. If it is in error, correct it by [ +] and [-] in the
top panel on the display unit.

1)

2)

3)

Open the top panel on the display unit. Press the HOLD
switch to disengage the computing circuit from the gyrocom-
pass. The “HOLD” LED lights.

Press [ +]/[-] switches to duplicate the gyrocompass reading
at the top of the radar display. (Each press of those switches
changes the readout by 0.1 degrees. Press and hold down one
of the switches more than two seconds to change the readout
by one degree.)

Press the HOLD switch when the gyrocompass reading on
the radar matches the gyrocompass reading. The “HOLD”
LED extinguishes.

NOTE: /n some cases, the gyrocompass rotation may be the
opposite of the displayed bearing, in spite of correct connec-
tions. In this case try exchanging two connections among S1, §2
and 53 on the GYRO SWITCH Board.
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Appendix B—INSTALLING GYRO

CONVERTER GC-8

The optional gyro converter kit, GC-8 (code no. 008-446-520) is
needed for the connection of a gyrocompass. The GYRO PRO-
CESSOR board A64P1106, which the gyro signal is connected
to, is mounted inside the display unit as shown in Fig. B-1.
Use the board and the label (DIP switch setting table) in the kit;
other parts are not used.

Factory-wired are two interconnection cables from J446 on the
INT board and J320 on the PAR board. 14 pin- and 5 pin-
connectors (the ends of the interconnection cables) are found
just above the GYRO PROCESSOR board fixed.

Solder 5 pin- and 3 pin- NH connector assemblies to the multi-
core cable from the Gyrocompass, and connect them to the
GYRO PROCESSOR board.

The NH connector assemblies are supplied as a display installa-
tion material.

Attach the label onto the back of the display top cover.
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Solder the gyro cable
to NH connector
I’ | assemblies supplied
L R
as a display
P/J1 ¥ | installation material.
\\S-- (14P) P) L
P4 et
(5P) *
P5 [H~
(3P) E

Gyrocompass MPYC-5 (arranged locally)

Figure B-1 Installation of GC-8
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FR-2110 (DC specification) E3382-D02 | S-3
FR-2120 (AC specification) E3383-D01 | S4
FR-2120 (DC specification) E3383-D02 | S-5
DISPLAY UNIT (AC specification) C3382-K01 | S-6
DISPLAY UNIT (DC specification) C3382-K02 | S-7
SCANNER UNIT (C2P7N2N-028/RSB-0063-028) C3352-K20 | S-8
SCANNER UNIT (RSB-0014-029/RSB-0064-029) C3352-K21 | S-9

D-0



QL1700 JIMALI3I 13 ONNAIN4

INYEYITS DONIDIANES QAORAWNODEY ¢

Y04 SMIUIS HIVOD 6¢ ¥O S170d OIW &SR

QamOT1¥ 28 TTINOHS SDNITAVD YALXA LN31D14405

CTERMBLGHIAMINEN "Ry A-LRY -4 BE

(Al%) B VFGR-rE 1 xwEy

WIRAL- KNt

 DNIMHIA NOISNENIQ ON1INAON

(Y ®R¥) B¥LBN

¥ o(¢

LINO BHL ONIX1d

BINYNALN]YH
404 QALIBNNOD SITHYD HHL HLIIM LNO NAY¥Q 38
NY> LINN 3HL LVYHL OS LINA 3HL 40 ¥OvE FHL LY

"RAIBENSCA-SVEATLEGY
"ICOHPIEBOM I E—cRYEI RN THRAEHE

EXAEEYES 1]

—
=

518

or

(SRT0H ONIXID

BNIMvEd 3N 11100
(LNNCW dOIZTIBVLY) LINN AVIdSIA gy
E-«Pt "l.ll Z0Z12-Hd
(HETE) WEY 93] | e
0L gy Lozrooet oo ot
aed 519 0l
09 | o9
Ww\xﬁx\\\\\\\\\\\\\\\\\k_\\ \\\\\\\\\W\\\\\\\\\\\\\\W\\ Y
F 3 7 : : = |z s e
Ww = S
7 3
— 1 N
s _ , amwmmuh “ 5 \ o q
_ \ 7 / =
\ H AMINE HTEYD “ T - \ / == L
\ 7 ] YRy Li- 4 \ v h b m — - - l_\
/ f ol
NBGTOYOTUSY 2 fm h war wvS ;g \ \\ RO s Hre
W o—a b , @
SONVNRINIVR §04 QENAMD A1104 TaNvd ‘\\ ,// \ \ '

(YHW) L19-

aYId mgﬁ\\\\.

¥




ONIAVYQ ANTILN0 T -0051-521-50 | © -~oo;~mn3.z!
T (3dAL I0SNOTYLINN A¥4SIqQ | T e | 3 22
YR ‘0K 430718 ! S0l AUY)INddY S5 v
1) K AR i OLTZ-Hd Ty ounSk g
1 M/0202-Md. &40 ®f v aanonas
=Ty EE P oS0§TE-u4 HadnsiTH.
soranr - DBSEN | e b e e
L NS/SO09T2-Hd | L& is Ao/ |
: 318v) H Gig 02
L L S /// ] ' =7 ,
] \Nx\\% T\\\\\\\\\h ﬁms\\\ §¥§\\ \\\\\p\\\\\
- \ \ ) \
B .snﬁ_um*eq‘:tehlb\\ \ K
w1y 318v3_— - 7, 7
7
YHME & \“ = “ \
7 Z 7
| . 7 N 2 .
. 2 lLa a | 1 BiE Z . 7
; 1 LN3A BIV \ " " ] - \ L
vV — 7] = |3 7 Y7
=== 1/% N T g 5 Z 7
=== N = Z F t
! . 4 \J/{ ¥ = \ “
INJA BIV .~ = p \ m N3 / \\\ 7,
N ] = . 7, \
. > " ZRIE Z
| 119w ATe / iy am—
¥ TN : 8Ly
wwg 3 A50008 \ ) / ' ’
Uwgl3[0008515000F {QIAONIY AVLS) ‘ \ . \ B 0% )
wuwis l000FPS 150008 FINYNIINIYW ¥0d 03NIJO ATINd 13wvd . .
wugs |000&51>0001 (I BISal -ty /V\ &
EEQW 0QGIS1>00¢ . v
i T g 001 03N3J0 S| TINVd NIHM
wur g 3 055 HEB T L-Euty
L) B o a5y
(v SNIMIIA) NOISNIWIG DNILNNOW (53104 DMIX13)GH-S
(V X)) BFLHN 0cg (M EHE ) GIf-8
"SNOISHIW Id 40 IINpAI0L SMOHS | F1ave (¥
"IONVEVID ONIDIANIS Q3ANIWWODIN | # (€ =
"LINN 3HL DNIiXIid ~ ! AIN3 378YD
Y04 SMmIUDS HOVOI Z2it ¥0 SLI08 21w 3Isn (2 ] OY#Rw £ —G
‘3¥NO0I0Ud NOILYNIWYIL 3I18¥D HO4d o o
SNOILDNYLSNT NOILVYIIYLSN! OL d4343% {1 3JLON i ‘ \ \.D
ST ¥ RTDRLOUIE (V S K
¢ LIFLERYA-GIUDTLEE. (E [ | o3 31V INVN | ]
FAITOWAICIEARANYLE-CHIEJu Y2 WS EHHE (2 T — HH .
"ITOHIIREVE NLE¥VorL—LWER () T & _ * n
5¢¢
) v S ' v J £ ! -1




— —_ ON "Oma " ¥g Hoiam |aevevica | wavao MSOE L Z-HAd
Q—905-¢8€£ED 7y ¥ ¥ les.-or-anr| B O® lyengizug  SOEIZ-HA

(CILYYY4IS TANVL "d0Ld1AVL) LING AVTdSI® - | 3vas (VYT W gawoann | SA0912-HY MOZ 12-H4

)" - . K B # M - 0Z1Z-Hd
(FAMGACEMTRT ) i Eb. - 02 Jne Mm"mm“ o o

L J -
31111 [ NOJLDArOud 310HY guiHy [T YORYiINH 03A08ddY

90i-dad # 3 £ W th.otnyg @ ¥
mMusahx ;! .om._.oﬂ_ _-t.m ._M_mm«._hcz Ww_._cz.u _uﬂ_.._.. - . -
09
\“\ \\\\\\\\\\\\\\\\\\\k_w W\\\\\\\W\\\\\\\\\\\\\m\\\\\\\ﬂ\\\
- r “ ry 0 w “ N _ _ . N
7 /A 7 B { N
r N 7 ik ;7
. N\ 7 7
1. of |\ s R | 7
) _ 378vD \\\\h — o = \ \
] UE~G \\\ = O \\ / N\ “
E \_A¥ING 378VD “ 5 v A \ | < g “ = “
- YR LG v/ Sy _ “IE 7 = J = \
ﬁ Z NS | £ 7 %
s s\ .f ! ~ mhv
‘MEBATLYOTEE YRV L — 4 Jr— / \\\\ ,//, \\ . 0zl 8 095 T
M= ¢ y !
// ,//, / 8
IONVNILNIVag St IO 41103 13NV T Mq 2 o .~
(M) B R3¢ - TN EA0 //AH //UV\\
Q3N3d0_S) 3Nvd NaHm,~" ~— _ _ el

BERC L -kt n u
_ 9ty
(v DNIMIIA) HOISNIWIO DNILNNOW
(V M%) BEEHE 05t )
N D {S370H DNIXId) 2I¢-F
"ADNYYYITID ONIDIAYN3S 03UNIWWOD3N : # (C = _| (MHE)1e-b
"LINN 3RL BNIX)d ~o . ' ! .
¥04 SMIYIS HOVOD 6¢ ¥O S170@ OIW Isn (2 ] '
"JONYNALN | ¥H _ ! _ \D
¥04 G3LDANNOD S3ITEVD 3HL HLIM 1NO NMVHQ 38
NVYD LINN 3JBL 1¥HL OS LINA 3JHL J0 ADVE dHL 1V ™ " " 3IVd E\. L
Q03M0T1Y 38 CINOHS SOHNIAVDI YHLX3 LNIID144nS (1 310N G & _ : _ Ml
"EEINLBEYA-GLEARTLGH (£ ‘ ‘
IPOWBIOBANIVEE CHIEAWLD | WNDCLHEE (2 _ _ _
TITRAYHEEE
CPLRAMRBEUUNYBIRLY ‘BY A-60UL-SBE (| ® e . °
- B N P |
5] T S T ¥ T 5] !

" oMMTIN-=




FURUNO D- 4
| ! . 3
) (476)
118.5 230 18 _ T WiEAD
. . N l_ ] ‘;Lr// CABLE ENTRY
—] 1 I \l
2 w i I
= *® L 46 (R
w ° HE(F1XING HOLES)
3 e
BNTEE (RHBA) — 73
FLAT MOUNTING DIMENSION(VIEWING A) GABLE
e %
' Z
2 7
117
Z
Z
Z
F_\ .M M P_\= P i‘
AL
XKBEAZEEREAR
SLANT MOUNTING 2= (BN
~109.5 250 IXING HOLES) 84 —

20

_/EWF
/

y-Jw

s
/
s FR-2110 FR-2150
. FR-2120 FR-2150W -
u ﬁ FR-21200  FR-2160DS
/A FR21508,  FRoeTeost
K 2 z T ECRERE # B =
3} ITEM MATERTAL | Q' TY | DWG.ND. | FEMARKS
AH:?FUVEE!D ﬁdjuzo.{jﬁ THIRD ANEGLE ?HUJ%CTIDN '?ITLE:
NGO HRIERR (FRERRIEN L)
o |TUL- 20 - 43 1 -
- D Lidonn - e RDP-106 DISPLAY CONTROL PANEL
e |JULe 18-’ 93 ﬂ o
ot | ¥ TANABE | weimE 2.5 DE@:\% _C_3;'382-_G05-C

FURLNO ELECTRIC CO..

LLTD.



FURUNO Do 5
| | 2 | 3
E o MR
ANT. LENGTH (A) ,
A ‘ : y '
1 L S
Vv
/] th TERMINAL BOARDS § @ “
4 A - % el
/]
/ b o ———
= ¢ %0 E
RS N—
ANTICORROSION | d FORWMARD
RUBBER L
bor)
/] nll 4 [
é S G v — [’ T S T S A rand
B| A ¥ * ”
/] Jeo 470 200 /; Fo0
7 Ry
GND TERMINAL
® 0 -7 & AT :
¢ ~#/S G wotes  CABLE ENTRY ®2° /
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MOUNTING DIMENSIONS 5 SRR TN DO BB L — 5— Tt
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. ON RADAR MODEL. SEE INDI
Clamp Ring gm".) KRS A oL SRADAR MOLY SEE INDIVIDUAL
0 Band )
Bt ded g’ NOTEZ BMMGOREMEE ImmLAGC 2.
PES Fw THE SURFACE CF PLATFORM SHOULD SE
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FR-2110 MARINE RADAR
:- SCAUNER (ANTENNA UNIT) |
i PERFCRMANCE UNIT N3 Eéﬁﬁi:‘& :
1 MONITOR [ ] XN=-3A : (200em) I
I PM-30 XN—4 A (240em
f goremes (SCANNER uNiTy |
1 peQeemg B C2PTN2N-028 '
i g y _J.'-- {STANDARD SPEQ) |
: ; L RSB-0063-028 I
1 o :
o
! 7 I
H & I
[ at
1 |
[ O I
1 I SWITCH [
| 1 BOX 3 -
, | PM-3/5 | £ :
100,110,115, | v x=
220/2300AC, Lo APVELIS A LY :
1¢,50/60Hz | ot = |
o =5
| 5 o5 |
i = g2 S .
i Ky EE 1 EXT, v I
| 660V TRANG T | BUZZER | '
440VAC, _J____QF_"LC_-_J_.E_____C{' FORMER E 1 QPD3-21 : i
18, 50/6002 ! RU-1802 r l
| i & e & .!_; i
| E x[V-Bsq &) i
e H
! e n ! i
I §E DISPLAY UNIT :
100/110/115/ | "
220,/230VAC, ——$DPYC-3.5 . g RDP-1086 I
1¢.50/60Hz | |
I I.E..l Ind :.ial l.:J Tqm Iqd I..JI Iqd [FF] L :
I i P iV-8sa )
l . : .
I 3 00 .
! 2 iZ2gg i3 !
I K - T
] - 3 r R~ =3 |
| NS HEESEHS I
] <! = T oy el T
I 8T S E B BESS !
—— e ———— =+ =it =t g —imt——— =
NTE D [ Y, T L TSR G S—— .
%k : SHIPYARD SUPPLY R B ; < %’
TT: connecror (W FACTORY-F[TTED) AR S 4
> O W — = -
T: cRimp-od LUG { Wi FACTORY-FITTED) =0 W e a =
QO QO o ouwl Ll =
B : GROUNDENG COPPER STRAP T > >
= S5 A 53 =
T : GROUNDING WIRE [V-0s4. < T p
N = 2 - £
‘[ : CABLE SUPPLY S[DE a MR
——=! OPTIONAL SUPPLY g =z =
CO-~0. 2x2P: CO-SPEVV-5B-C 0, 2x2P,410.5 = (AC SPEC)
€0-D. 2x5P; CO-SPEVV-5B-C 0.2x5P, 413.5 ,
(NOTE 2 A-D COMVERTER AO-100 MAY BY CONNECTED approvep |Dec. 07" 84| ¢y ¢
WHEN GYRO CONVERTER BOARD GC-8 [S NOT K.Ota FR— 2 1 1 0
[ NCORPORATED [N THE DISPLAY UAIT. TR
HOTE D 200P/M CR 400P/MM CONTACT CLOSLRE SIGNAL. checkep |Pec. U7,
NECESSARY WHEN ‘AUTO PLOTTER ARP-23 [S K.Kusunok i MARINE RADAR
[NCORPORATED EN THE DISPLAY URLT, See 07 34
(NOTE 4 NECESSARY WHEN ALTO PLOTTER RP-23 IS DRAWK ec. v/, DWG. NO.
[NCORPORATED [N THE DISPLAY UNIT, H.Yoshioka £E3382D01F000




FR-2110 MARI[NE RADAR
:- SCANNER (ANTENNA UNITY
| PERFORMANCE UNIT XNo3 | fhaen :
I MONTTOR [ ] | XN-3A : (200w "
1 PM-30 , AN=-4A": (240cm)
I prreesh (SCANNER UNIT) |
b Ped 7 U C2P7N2N-028 '
[ : L {STANDARD SPEC) I
" ; o= L RSB-0063-028 [
' ! RW-4 74T {RIGH SPEED CRAFT SPEC) |
! v |
! - |
! &l I
] &l I
' - .
! | SWITCH 1 I
| i BOX : -
| | PN-3/5 | S ,
! .t? 52. I
| ! = o
I : ~, = I
' =3 |
100/110/115/ i =
220,/230VAC, "Ir ..... AL - S : e |
1e,50/60Hz o2 [
. e e B
| | BUZZER i .
| i OP03-2114 !
beennmpaana i
l ' "
i .'.'.j i
I i ,
I )
1 M 1 i
[ cvg%-axzc,m,m.s (OPTTON) DISPLAY UNIT :
[
24,/32V0C —Ir $0PYC8 : g RDP-106 :
": Tad qd bad Pqd dqd  led  fgd dd T4 |
1001107115/ 1 b H T L
220/230VAC, —p----00C233 , & E b slvosg |
{¢,50/60Hz poo : P I
. S AN !
[ i RECTIFIER | 2 S R . |
; | RU-3424 | S L iddeg | I
! T $4::3:2::3% :
l iVt 9 PR T
" s285disds s J
ettt A it i 2’ Sl 2 St bl iy
NTE 1 28 xx 7 »
% ; SHIPYARD SUPPLY R = >
TT: CORNECTOR ('F FACTORY-F[TTE]J) U = o o w o
> DO u o= = -
T: cRiMP-0N LUG (W FACTORY-FITTED) = o wa = =
O O o ouw ouw =
I: GROUNDING COPPER STRAP & > >
i a ¥ g8 < < z
“T: GROUNDING WIRE [V-Bag. « % w33 pd
= — 2 . « 2
1 : CABLE SUPPLY SIDE P > T ~
———: OPT[OKAL SUPPLY E = =
CO-0. 2x2P; CO-SPEVV-SB-C 0. 2x2F, ¢10.5 € (DC SPEC)
€O-D0. 2x5P: CO-SPEVV-SB-C D, 2x5P, ¢13.5 -
OKTE 2 A-D CONVERTER AD-100 MAY BY CONNECTED approveD | Dec. 07,7 84§ riq g
WHEN GYRO CONVERTER BOARD GC—8 (S HOT K.Ota FR-2110
INCORPORATED [N THE DISPLAY WNIT, 07 54
MOTE B 200PM OR 400P/WM CONTACT CLOSLRE SIGNAL, cHECKED | U&c. U7,
NECESSARY WHEN ‘AUTQ PLOTTER ARP-23 IS K.Kusunok i MARINE RADAR
[NCORPCRATED {N THE DISPLAY UNIT, Do 07 o1
GNOTE & NECESSARY WHEN AUTO PLOTTER RP-23 IS DRAWN gc. Ui 34 1 pwe. No.
[NCORPORATED [N THE DISPLAY UNIT, H.Yoshioka E3382D02F000




FR-2120 MAR[ NE RADAR
F————- . e = -~ - . = - - — —
| SCANNER (ANTENNA UNIT) |
XN-2 :(123cm) I
I GEﬁFgRMANCE UNIT XN-3 ' (200cn) |
1 ON[TOR [ ] XN-3JA : (200em I
I PM-30 XN-4A :(240cm)
I pereeh (SCANNER UNITY |
I P eee RSB-0014-028 '
| : Yo g (STANDARD SPEC) !
| ; =" L RSB-0064-029 I
l : Rw-4747  fHIGH SPEED CRAFT SPEQ) |
! w2 .
l = !
| &t ;
i =
I *é_ [
1 I SWITCH '
| 1 BOX H - |
I i PM-3/5 S I
100/110/115/ | A %S l
220/230VAC, Lo sBRYC-L25 Lt :
14,50/60Hz | -l .;.-;H
I ~ 5 t
] o S I
| & == !
[ 'él_ 3.3 i EXT. 1 |
I sER0v- Ry YT P BUZZER | |
440VAC, L BRI g FORMER | 1 0P03-21 4 !
14,50/60Hz -, } RU-1803 T :
I B i S -
| - o '
; o x[V-Bsq g": )
I i N ! I
e 1
| 2 DISPLAY UNIT !
100/110/115/ | »
220/230VAC, —j—¥OPYC-3.5 : g RDP-106 ,
1¢,50/60Hz | |
| I O S S N T B |
I | xIv-gsq :
| ;
I w : !
| =t 5 - !
=i o o3 a3 a3 - |
I I e e B P I
' SO EE DS 1
I SR ETISTE T |
" 8 ¥ S E 3 333 8 ]
I W GED GED BN SN B SN B B G W S S S B S P - — ) p— . WM SR B SRS S
NQTE 1> r v O 3—— ;— Fi./ .
% : SHIPYARD SUPPLY g 29 5= = 4
TT: conkector (W FACTORY-FITTED) ; Zevss % °
T: CRIMP-ON LUG (W : FACTORY-FITTED) =20 weos =
[ : GROURDING COPPER STRAP 2 g : % ‘3"’ =
“T": GROUNDING WIRE IV-Bsa. < ° wo s B
| ——
1 : CABLE SUPPLY SiDE a ¥ - “ 2
———: OPTIONAL SUPPLY u = =2
€0-0.2x2P: CO-SPEVV-5B-C 0. 2x2P,410.5 T (AC SPEC)
€0-0. 2x5P: CO-SPEVV-SB-C 0. 2x5P,¢13.5 —
(KTE 3 A-D CONVERTER AD-100 MAY BY CONNECTED approvep | Dec. 07,7 TITLE
WHEN GYRO CONVERTER BOARD GC-8 S NOT K.Ota FR-2120
[NCORPORATED [N THE DISPLAY UKIT, —
MOTE 3 200P,M (R 400P/WM CONTACT CLOSLRE SIGNAL. cheEcKkep | Dec. 07,7 34
NECESSARY WHEN AUTO PLOTTER ARP-21 1§ K.Kusunok i MARINE RADAR
[NCORPORATED [N THE DISPLAY UNIT, -
OOTE & NECESSARY WHEN AUTG PLOTTER RP-21 IS DRAWN ec. 07,” 34 | pye. no.
[NCORPORATED [N THE DISPLAY UNIT. H.Yoshioka E3363D01F000




FR-2120 MARINE RADAR
Ir SCANNER (ANTENNA UNIT) |
| PERFORMANCE ONIT gNo3 i(Zen !
XN=3 :(200ca) I
I MONITOR [ ] | XN-3A:(200cm) I
| PM=30 T XN—4A : (240cm}
| o= (SCANNER UNIT) |
( e RSB-0014-029 !
| : y (STANDARD SPEC) |
, : -- T i RSB-0064-029 I
' : RW-4747  (HIGH SPEED CRAFT SPEC) |
[ ]
| ol i
I a i
' < 1
! 3 |
! ' SWITCH 1 I
I i BOX 1 -
1 1 PM-3/5 : §=- !
1 B 2= )
| i k- :
) 1 : < ] I
100/110/115/ ' =S
220,/230VAC, :. _____ L1 T N g N I
1¢,50/60H2 =8 I
| 22 TR
| i BUZZER |
I | 0P03-21 § :
[ T I
| = |
1 &) I
1
: N i !
[ CV\éSR-ﬂxZ’C,ISM,M'LE (OPTION) DISPLAY UNIT :
1
24,/32VDC ——20PYE-E : g RDP-106 :
| i
o L0 SO R S R N B e - R |
100/110/115/ ) S voTT "
220/230VAC, -gp-ma-20YCRI L . = | Cvoisq |
1¢,50/60Hz ) ! * ; i
. ebeb, o !
l i RECTIFIER ! 3 - :
H . I H =i -
! i RU-3424 1§ £ o I S S B = I
I O — %\ g ..-:.: .‘-:: ‘-. .‘. %\ I
! v DU EEZETR .
| Wiss ST I STE T
I $§ %5 3HEddy & '
e il Dt i Sl R e s e il
MNITE 1 E 3 g ><- z:. ~— .
% : SH[PYARD SUPPLY E23 33 = 5?;
TF: connector (W: FACTORY-FLTTED) §Secovos <
> O W o= = -
T: CRIMP-ON LUG (T:FACTORY-FITTED) S QO Weea P
O © o b =
F: GROUNDING COPPER STRAP & > >
= 25 ° 535 =
T : SROUNDING WIRE IV-8s4, <t (oo » [=
= — 2 . 2
T : CABLE SUPPLY sSIDE a MR ~
———: OPTIONAL SUPPLY B z =
£0-0. 2x2P; CO-SPEVV-SB-C 0.2x2P, ¢10. 5 = (DC SPEC)
CO-0. 2x5P: CO-SPEVV~SB-C 0. 2x5P,¢13.5 -
MOTE D A-D CONVERTER AD-100 MAY BY CONNECTED appROVED |D€C. 07,7 84 | 4y e
WHEN GYRO CONVERTER BOARD GC-8 [S NOT K.Ota FR-2120
[NCORPCRATED [N THE DISPLAY UNIT. Sec 07 31
MOTE 3 200P/MM R 400P/M CONTACT CLOSLRE SIGNAL. CHECKED {V€c. U/d,
NECESSARY WHEN AUTO PLOTTER ARP-23 [S K.Kusunok i MARINE RADAR
INCORPORATED [N THE DISPLAY UNIT, bec 07 B4
NOTE & WNECESSARY WHEN AUTO PLOTTER RP-23 [5 | DRAWN ec.07,’ DWG. N,
[NCORPORATED [N THE DISPLAY UNIT. H.Yoshioka E3383D02F000D
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